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(54) Information reproducing apparatus, data management information obtaining method, data 
management information obtaining program, and storage medium 



(57) An information reproducing apparatus repro- 
ducing information of an information recording medium 
is disclosed. In the information recording medium, a 
record area is divided Into a plurality of data areas. Also, 
data are recorded for each of the divided data areas. In 
addition, management infomriatlon relating to the data 
recording is recorded in a predetermined management 
mfonmation area. Further, the management information 
is updated and recorded in a new management informa- 
tion area every time a predetermined data recording is 



completed. A receiving part receives, from an external 
device, an obtaining request for the management infor- 
mation. The obtaining request includes designation of a 
specific management information area. A management 
Information obtaining part obtains the management in- 
formation relating to the data recording from the specific 
management information area designated in the re- 
ceived obtaining request. A reporting part reports, to the 
external device, the management information relating to 
the data recording obtained from the designated specific 
management information area. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present invention generally relates to in- 
formation reproducing apparatuses, data management 
Infomriation obtaining methods, data management infor- 
mation obtaining programs, and storage media that re- io 
produce data requested by users from recordable infor- 
mation recording media such as DVD t-Rs. 



2. Description of the Related Art 

[0002] Recently, with the improvement of their func- 
tions, personal computers (PCs) have been able to han- 
dle AV (Audio-Visual) information such as music and im- 
ages. Since the amount of the AV information is very 
huge, optical discs such as CD-R (Compact Disc-Re- 
cordable) and DVED+R (Digital Versatile Disc+Recorda- 
ble) have been attracting attention as information re- 
cording media. As the prices of the optical discs have 
been reduced, optical disc devices as information repro- 
ducing apparatuses have become widely used as one 
of the peripheral devices of the PCs. 
[0003] There is the Universal Disc Fonnat (UDF) 
standard as a file system using recordable information 
recording media such as CD-Rs and DVD+Rs. The UDF 
is the file system used for various devices and utilizing 
a record fonnat that takes advantage of a characteristic 
of each device. Especially, CD-Rs and DVD+Rs apply 
the sequential UDF In which data are sequentially re- 
corded from the Inner side of a disc, since CD-Rs and 
DVD+Rs are write-once types that do not allow overwrit- 
ing of data. 

[0004] Generally, in the sequential UDF, in order to 
maintain the compatibility with ISO 9660, the first track 
Is reserved and data requested from a user are incre- 
mentally written from the second track. That is, the multi- 
track recording system that records data by dividing a 
session into a plurality of tracks, which form recording 
units, is used. 

[0005] In the above-described recording state in the 
sequential UDF, since an unrecorded area exists in a 
session, reproduction is possible only by an information 
recording/reproducing apparatus, and it Is impossible to 
reproduce using an information reproducing apparatus 
such as a CD-ROM drive or a DVD-ROM drive. Howev- 
er, when file system information, of record data is record^ 
ed to the first track (rec^^^^ 
corihip&feility^ 
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ited to 99 tracks, which is a small number. Thus, irre- 
spective of the number of sessions, Information of the 
tracks existing all over the disc is recorded in an area 
called program memory area (PMA). Accordingly, it is 
possible to manage the infonnation of all the tracks. 
Hence, in a CD-R, it is possible lo immediately report 
the information of a track requested by the user by stor- 
ing, In the memory of a drive unit, the track Information 
obtained from the PMA. 

[0007] On the other hand, the DVD+R allows record- 
ing of up to 191 sessions in the record area. Each of the 
sessions allows recording of up to 1 6 tracks (referred to 
"fragments" In the DVD^ R). That is, up to 3056 {= 191 
X 16) fragments, which is a vast number, can exist on a 
DVD+R. Additionally, in the DVD+R, a lead-in of the sec- 
ond session (and later sessions) is called an "intro". and 
a lead-out before the last session is called a "closure". 
Information (fragment number, start address of frag- 
ment, last address of fragment and the like, which are 
hereinafter referred to as "fragment information") relat- 
ing to fragments In each session is recorded in a man- 
agement information area called session disc control 
block (SDCB) that is recorded in the lead-in (orthe Intro) 
of the session. The SDCB Includes information (session 
number, start address of session, last address of ses- 
sion and the like) relating to all sessions before the ses- 
sion as well as all fragment infonnation of the session. 
[0008] That is, in the DVD disc such as a DVD+R and 
DVD+RW, disc control blocks (DCBs) Indicating the 
record state of the disc exist, and a means for reporting 
DCB Information to the user is prepared. In the DVD+R, 
as mentioned above, there are the DCBs £uch as the 
SDCBs that include information of all sessicr-s existing 
on the disc and infonnation of all fragments existing in 
the session. In addition, In the DVD+RW, there Is a for- 
matting disc control block (FDCB) having information of 
the format state and the like. Since it is possible to over- 
write the DVD+RW, when the format state is changed, 
the FDCB Is ovenvrltten and updated. On the other 
hand, since the DVD+R Is a write-once disc that cannot 
be ovenwrltten, the SDCB is updated and recorded in a 
predetermined new SDCB area every time a session or 
a fragment is added. 

[0009] By the way, there Is a case where an upper de- 
vice (for example, a PC) using such an optical disc de- 
vice requires, prior to reproducing an optical disc, man- 
agement Infonnation relating to data recorded on the op- 
tical disc. Thus, the upper device Is configured to be able 
to request, froni the optical disc deyice, the manage- 
nient Information (nij^ of sessions loeluded jn the 




ting^i 



CD-RSi E)VD+Rs^ShdJthfe/^fee re^' 
cording system so as'ito further write t6%uch^ discs In 
which sessions are closed. 

[0006] In the CO-R, the maximum track number is llm- 
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[0010] Corresponding to this, when the optical disc is 
a DVD+R, for example, the optical disc device reports 
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the above-described fragment information to the upper 
device in response to a request for the track information 
from the upper device. Also, when the optical disc Is a 
CD-R, the optical disc device obtains the answer for a 
request for the track information from the upper device 5 
based on Ihe track information recorded in the PMA as 
described above. 

[0011] However, when the optical disc Is a DVD+R, 
for example, as mentioned above, the fragment infor- 
mation Is recorded in the SDCBs corresponding to the io 
respective sessions. Thus, it is necessary for a conven- 
tional optical disc device to sequentially search the SD- 
CBs in the respective sessions dispersed in the record 
area. Accordingly, there Is a problem In that the speed 
of response with respect to a track Information obtaining 15 
request from the upper device, that is, the performance 
is significantly degraded. 

[0012] Therefore, it Is conceivable to obtain all frag- 
ment Infonnation in advance when an optical disc is set 
to the drive unit. However, because of a similar reason 20 
as in the case above, a considerable amount of time is 
required for obtaining all fragment Infomiatlon. Thus, 
there is a problem in that time until user access is made 
possible after the optical disc is set to the drive unit, so 
called disc mount time, is increased. Further, as men- 25 
tioned above, the DVD+R allows up to 3056 fragments 
to exist thereon. For this reason, considering the mem- 
ory capacity, it Is difficult to store all fragment information 
in the memory of the drive unit. 

[0013] Additionally, even in a case where designated 3o 
fragment information Is read from the disc when the user 
makes a request for the fragment infonnation, since the 
fragment information exists in the SCDBs of the respec- 
tive sessions In a dispersed manner as mentioned 
above, ft is necessary to sequentially search for the 35 
SCDBs having the designated fragment. In this case, 
the performance with respect to the request for the frag- 
ment Information by the user is significantly degraded. 
[0014] Regarding such problems, for the DVD+R, a 
method has been proposed and is to be adopted as the 
standard where a session of which data recording Is 
completed (closed session) is reported as one track to 
the user even when a plurality of fragments exist in the 
session. That is. when an obtaining request for the man- 
agement information includes a request for obtaining 45 
the number of tracks, each of the closed sessions 
among the sessions included in the record area is re- 
garded as one track (a pseudo-track) so as to calculate 
the number of tracks in response to the request. This is 
because there is'nd concept of the track in the DVD, the so 
fragment in' the DVD^-R-1s.-fbr data recordi^ thus. 



tl6rt)\1af%tcks^^^^^ '- ^ ' 

wKicK Vikt^'recdrdihglsv ri^t x^>ir^ 

matlon (frjagmeht Information) of tracks in clols'ed ses- 



sions to which data recording cannot be further per- 
formed is not important. Thus, there is no inconvenience 
if the number of the closed sessions is given as an an- 
swer to the track number obtaining request. 
[001 5] As a result, it is not necessary to check SDCBs 
in all sessions with respect to the management informa- 
tion obtaining request. It is possible to immediately ob- 
tain the number of the pseudo-tracks only from the 
SCDB in the last session. Consequently, the number of 
tracks is, at the maximum, 206 (= 190 (the number of 
the pseudo-tracks)+ 16 (thenumberof tracks in an open 
session)). Thus, as in the case of the CD-R, it is possible 
to store Information of each track in the memory of the 
drive unit in advance. Accordingly, a method is used in 
which: with respect to the management information ob- 
taining request by the user, management Infomnatlon re- 
corded in the SCDB of the last session is always report- 
ed. 

[001 6] However, despite such a DVD+R environment, 
there may still be a request for obtaining individual frag- 
ment Information in the closed sessions. For example, 
depending on a category where the drive unit is used, 
a case exists where there Is a request for obtaining in- 
dividual fragment infonnation in the closed sessions so 
as to confimn the fragment information In data recording 
and the like. 

[0017] In such a case, with respect to the manage- 
ment infonnation obtaining request by the user, though 
the session information of the prior sessions Is obtained, 
it is impossible to obtain the fragment information of the 
prior sessions, even if the management Information is 
obtained from the SDCB of the last session. In other 
words, there Is a problem In that the user cannot obtain 
Individual fragment Infonnation In the closed sessions, 
since a means for reporting to the user the contents of 
the SDCBs of desired sessions does not exist, though 
individual fragment information In the closed sessions 
exists only in the SDCBs of the con-esponding sessions. 

SUMMARY OF THE INVENTION 

[0018] It is a general object of the present invention 
to provide an improved and useful information reproduc- 
ing apparatus, data management Information obtaining 
method, data management information obtaining pro- 
gram, and storage medium in which the above-men- 
tioned problems are eliminated. 
[0019] It Is another and more specific object of the 
present invention to provide an information reproducing 
apparatus, diata managerheht Informatibn' obtaining 
nietHod; dalBl mariSgeinen^ ihformaitiorivdbtalning' pro^^^^ . 
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time predetermined data recording is completed, re- 
garding the management information. 
[0020] It is still another object of the present invention 
to provide an information reproducing apparatus, data 
management infonnation obtaining method, data man- 
agement information obtaining program, and storage 
medium that can easily obtain fragment information in 
a desired session of which session data recording is 
completed, under a condition that a reproducing target 
is an information recording medium conforming to the 
standard of DVD+R. 

(0021 ] It is a further object of the present Invention to 
provide an information reproducing apparatus, data 
management information obtaining method, data man- 
agement information obtaining program, and storage 
medium that can appropriately respond to designation 
by a user. 

[0022] In order to achieve the above-mentioned ob- 
jects, according to one aspect of the present invention, 
there is provided an information reproducing apparatus 
reproducing Information of an Infonnation recording me- 
dium in which a record area is divided into a plurality of 
data areas, data are recorded for each of the divided 
data areas, management information relating to the data 
recording is recorded in a predetermined management 
infonnation area, and the management Information Is 
updated and recorded in a new management informa- 
tion area every time predetermined data recording Is 
completed, the information reproducing apparatus in- 
cluding: a receiving part receiving, from an external de- 
vice, an obtaining request for the management Infomna- 
tfon, the obtaining request including designation of a 
specific management Infonnation area; a management 
information obtaining part obtaining the management in- 
formation relating to the data recording from the specific 
management Information area designated in the re- 
ceived obtaining request; and a reporting part reporting, 
to the external device, the management information re- 
lating to the data recording obtained from the designat- 
ed specific management information area. 
[0023] According to the above-mentioned aspect of 
the present Invention, the information reproducing ap- 
paratus is provided with an interface function that re- 
ceives, from the external device, the obtaining request 
for the management information, which obtaining re- 
quest Includes the designation of the specific" nanage- 
ment Information area, and obtains management Infor- 
rriation relating to data recording from the specific rnan- 
ageiment infonnation area designated ih.the received., 
obtaining requ^ possible to ^obt^^^^ wlltfjoy?. 

degrading, perfpjm 
-^^l^^l^gg^^^tjigprmatjc^^^ 

rnandgement jpfppj^tion;^ 
mentihfpiTriatioi^ Is MR<isrted.aj5 
area every time predetemnined date i-ecording is com- 
pleted with respect to the management infonnation. 



[0024] Also, the record area may include at least one 
session that includes a plurality of tracks as the data 
areas. In addition, the management information relating 
to the data recording, which management infonnation is 

5 recorded in each of the management information areas, 
may include all tracic Information In a session and all ses- 
sion information of sessions before the session. 
[0025] Accordingly, it is possible to easily obtain the 
track information of a session by requesting for obtain- 

10 ing the management information with the designation of 
a desired management information area that belongs to 
the session of which track information is needed. 
[0026] In addition, the information recording medium 
may be an infomiatlon recording medium that conforms 

15 to the standard of DVD+R. Also, each of the manage- 
ment infonnation areas may be a SDCB, and the track 
may be a fragment. 

[0027] Accordingly, specifically, under a condition that 
the infonnation recording medium that conforms to the 
20 standard of DVD+R Is a reproducing target, it is possible 
to easily obtain, from the corresponding SDCB, frag- 
ment Information in a desired session of which data re- 
cording is already completed. 

[0028] Further, in the Infonnation reproducing appa- 
25 ratus according to the present Invention, the reporting 
part may report, to the external device, the newest man- 
agement information relating to data recording obtained 
from the designated specific management Information 
area. 

30 [0029] Accordingly, among the management Informa- 
tion obtained from the specific management Infonnation 
area designated by the user via the external device, it 
Is possible to report the newest management Informa- 
tion that is added and updated. 

35 [0030] Additionally, the information reproducing ap- 
paratus according to the present invention may further 
include a determining part determining whether or not 
the designated specific management infomnatlon area 
exists on the information recording medium, wherein the 

^0 reporting part makes an error report to the cxtemal de- 
vice when the designated specific management infor- 
mation area does not exist. 

[0031] Accordingly, when the management informa- 
tion area designated by the user via the external device 
does not exist on the information recording medium, 
since It is highly possible that an. erroneous designation 
operation of management infonnation area is per- 
formed, an error report Is made. Thus, it Is possible to 
avoid reporting,^ to the user,,managenrient information 
so accp^^djng to an errorieoj^s manag^^ infonpation:ar- 

' WQ3?l-^l^nSad<Mio^^ 
d^ig|}aj;^d|6R^^ 

istsV6n%^rjnfo^ the; 
reporting jjart reports, to the external device, manage- 
ment information relating to the data recording obtained 
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from a last management information area when the des- 
ignated specific management information area does not 
exist. 

[0033] Accordingly, when the management informa- 
tion area designated by the user via the external device 
does not exist on the information recording medium, an 
error report is not made, but management information 
of the last management information area is reported. 
Hence, it is possible for the user to obtain the manage- 
ment Information of the last management information ar- 
ea without bothering himself/herself about the number 
of the management information areas existing on the in- 
formation recording medium. 

[0034] Furthermore, the information reproducing ap- 
paratus according to the present Invention may further 
include a default value determining part determining 
whether or not the designated specific management in- 
formation area corresponds to a specific default value, 
the specific default value being set in advance with re- 
spect to designation of the specific management infor- 
mation area, wherein the reporting part reports, to the 
external device, management information relating to the 
data recording obtained from a last management infor- 
mation area when the designated specific management 
Information area is the default value. 
[0035] Accordingly, when the management informa- 
tion area is not specifically designated but is the default 
value, the management Information obtained from the 
last management information area is reported. Hence, 
It Is possible to maintain the compatibility with a method 
that always obtains the management infonnatlon from 
the last management information area. 
[0036] Additionally, according to another aspect of the 
present invention, there Is provided a data management 
information obtaining method for an information record- 
ing medium in which a record area is divided into a plu- 
rality of data areas, data are recorded for each of the 
divided data areas, management information relating to 
the data recording is recorded in a predetemnined man- 
agement infonnation area, and the management Infor- 
mation is updated and recorded in a new management 
Infomnation area every time predetemriined data record- 
ing is completed, the data management Infonnation ob- 
taining method including the steps of: receiving, from an 
external device, an obtaining request for management 
information, the obtaining request including designation 
of a specific management' Infonnation area; obtaining 
management infomriaitlon relatlnig to data recording from 
the specific management information area designated 
in the received obtaining request; and reporting, to the 
e)rterhal device,'the rnahageme^^^^ 



ment information area, and obtains management infor- 
mation relating to data recording from the specific man- 
agement information area designated in the received 
obtaining request. Thus, it is possible to obtain, without 
5 degrading performance, management Information of 
the management information area that a user desires, 
even under a condition that a reproducing target is an 
information recording medium on which a plurality of the 
management information areas exist, and the manage- 

10 ment information area is updated and recorded in a new 
area every time predetermined data recording is com- 
pleted with respect to the management infonnation. 
[0038] Also, the data management information ob- 
taining method may further include the step of: deter- 

15 mining whether or not the designated specific manage- 
ment information area exists on the information record- 
ing medium, wherein the step of reporting makes an er- 
ror report to the external device when the designated 
specific management information area does not exist. 

20 [0039] Accordingly, when the management informa- 
tion area designated by the user via the external device 
does not exist on the infonnation recording medium, 
since it is highly possible that an erroneous designation 
operation of management infonnation area is per- 

25 formed, an error report is made. Thus, it Is possible to 
avoid reporting, to the user, management information 
according to an erroneous management infonnation ar- 
ea. 

[0040] In addition, the data management information 
30 obtaining method according to the present Invention 
may further include the step of: detennlning whether or 
not the designated specific management Infonnation ar- 
ea exists on the Information recording medium, wherein 
the step of reporting reports, to the external device, 
35 management information relating to the data recording 
obtained from the last management Infonnation area 
when the designated specific management Information 
area does not exist. 

[0041] Accordingly, when the management informa- 
tion area designated by the user via the external device 
does not exist on the infonnation recording medium, an 
error report Is not made, but management Information 
of the last management information area is reported. 
Hence, It Is possible for the user to obtain the manage- 
rs ment information of the last management information ar- 
ea without bothering himself/herself about the number 
of the management Information areas existing on the in- 
formation recording medium. 

[0042] The data management infonnation obtaining 
50 method accbrdihg to the present iriventioh may ifurther 
includethe sfep^of: a&termlWlr^ tlle'cjes-* 



for the rhanagemeht' 'ihf6fmatloh7 whlb'HLoBt^^^ 

quest includes the designation of the specmb 'maria^e^ 
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area when the designated specific management Infor- 
mation area Is the specific default value. 
[0043] Accordingly, when the management informa- 
tion area is not specifically designated but is the default 
value, the management Information obtained from the s 
last management Information area is reported. Hence, 
II Is possible to maintain the compatibility with a method 
that always obtains the management information from 
the last management information area. 
[0044] Additionally, according to another aspect of the io 
present Invention, there is provided a data management 
Infomiation obtaining program installed in a computer of 
an information reproducing apparatus reproducing in- 
formation of an information recording medium In which 
a record area Is divided into a plurality of data areas, is 
data are recorded for each of the divided data areas, 
management information relating to the data recording 
is recorded In a predetermined management informa- 
tion area, and the management information is updated 
and recorded In a new management information area 
every time a predetermined data recording is complet- 
ed, the data management infomiation obtaining pro- 
gram causing the computer to carry out a data manage- 
ment information obtaining process including the In- 
structions of: causing the computer to receive, from an 25 
external device, an obtaining request for management 
infomiation, the obtaining request including designation 
of a specific management infomiation area; causing the 
computer to obtain management infomiation relating to 
data recording from the specific management informa- 30 
tion area designated in the received obtaining request; 
and causing the computer to report, to the external de- 
vice, the management information relating to the data 
recording obtained from the designated specific man- 
agement infomiation area. 35 
[0045] Accordingly, the data management informa- 
tion obtaining program causes the computer to carry out 
an interface function that receives, from the external de- 
vice, the obtaining request for the management infor- 
mation, which obtaining request includes the designa- 
tion of the specific management information area, and 
obtains management Infomiation relating to data re- 
cording from the specific management information area 
designated in the received obtaining request. Thus, it is 
possible to obtain, without degrading performance. 45 
management information of the management informa- 
tion areathata user desires, even under a condition that 
a reproc^ucing target is an infomiatlonTecprding mediurn 
on which a plurality, of the rTianagerpent ififprmation ar- 
easxexist, ^jid^the^i:n€inage^^^^ so 

iana^lemehtanfDrniatioK.w^^^^ 



ihcludgjth^m^^ 

termine.whetheror hpt thejdesignated specific mariage- 
ment information area exists on the Infomiation record- 



ing medium, wherein the instruction of causing the com- 
puter to report causes the computer to carry out a proc- 
ess of mal<lng an error report to the external device 
when the designated specific management information 
area does not exist. 

[0047] Accordingly, when the management informa- 
tion area designated by the user via the external device 
does not exist on the information recording medium, 
since it is highly possible that an erroneous designation 
operation of management information area is per- 
formed, an error report is made. Thus, It Is possible to 
avoid reporting, to the user, managoment Information 
according to an erroneous management infomiation ar- 
ea. 

[0048] In addition, the data management information 
obtaining program according to the present Invention 
may further include the instruction of: causing the com- 
puter to detemiine whether or not the designated spe- 
cific management Information area exists on the infor- 
mation recording medium, wherein the instmction of 
causing the computer to report causes the computer to 
perfomi a process of reporting, to the external device, 
management infomiation relating to data recording ob- 
tained from the last management information area when 
the designated specific management information area, 
does not exist. 

[0049] Accordingly, when the management informa- 
tion area designated by the user via the external device 
does not exist on the infomiation recording medium, an 
error report is not made, but management information 
of the last management information area is reported. 
Hence, it is possible for the user to obtain the manage- 
ment Infomiation of the last management information ar- 
ea without bothering himself/herself about the number 
of the management information areas existing on the in- 
formation recording medium. 

[0050] Further, the data management information ob- 
taining program according to the present invention may 
further Include the instruction of: determining whether 
or not the designated specific management Information 
area corresponds to a specific default value, said spe- 
cific default value being set In advance with respect to 
the designation of the specific management information 
area, wherein the instruction of causing the computer to 
report causes the computer to report, to the external de- 
vice, management information relating to data recording 
obtained from the l<ast management Infomiation area 
when the d.esignated specific nnanagement Information 
area is the specific default^ value. 
[0(D|1] ;^;A.c9prding[y^^ jnianagemeritjnfprma: 
. tp;|rea*isi^ 

yalQ<B^tKi?(mana^ ^ 
ftha^^J>va]yfS;i9;b^^^ 

th^^i^^tfmana^ . . ; 

[0052] . Additionially, according to another aspect of the 
present invention, there Is provided a computer-reada- 
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ble storage medium storing the data management infor- 
mation obtaining program as described above. 
[0053] Accordingly, it is possible to obtain similar ef- 
fects obtained from the data management Information 
obtaining program. 

[0054] Other objects, features and advantages of the 
present Invention will become more apparent from the 
following detailed description when read in conjunction 
with the following drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0055] 

FIG, 1 Is a block diagram showing a general struc- 
ture of an optical disc device according to one em- 
bodiment of the present invention; 
FIG. 2 is a schematic diagram showing an example 
of a multi-session fomnat of a DVD+R; 
FIG. 3 is a table showing an example of the format 
of a SDCB; 

FIG. 4 is a table showing an example of the format 
of "Fragment Item"; 

FIG. 5 is a table showing an example of the format 
of "Previous Session Item"; and 
FIG. 6 is a flow chart generally showing an example 
of a management information obtaining process. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS " 



[0056] A description will be given of one embodiment 
of the present Invention, with reference to the drawings. 
FIG. 1 Is a block diagram showing the general structure 
of an optical disc device 1 as an information reproducing 
apparatus according to the embodiment. 
[0057] The optical disc device 1 is constructed by a 
spindle motor 3 for driving an optical disc 2 as an infor- 
mation recording medium to rotate, an optical pickup 
unit 4, a laser control circuit 6, a motor driver 6, a repro- 
duction signal processing circuit 7, a servo controller 8, 
a buffer RAM 9, a buffer manager 1 0, an interface 11 , a 
ROM 12, a CPU 13, a RAM 14 and the like. It should be 
noted that an-ows In FIG. 1 do not indicate all connec- 
tions among the blocks, but indicate typical flows of sig- 
nals and Infonnation. 

[0058] More specifically, first, as the optical disc 2, an 
infonnation recording medium confomriing to the stand- 
ard of the DVD+R (hereinafter simply refen^ed to as a 
"DVD+R") is targeted. 




beam, driving systems (focusing actuator, tracking ac- 
tuator, seek motor and the like)(none of them are 
shown), and the like. The receiver outputs, to the repro- 
duction signal processing circuit 7. a current (electric 

5 cu rrent signal) according to the amount of light received. 
[0060] The servo controller 8 generates a control sig- 
nal controlling the focusing actuator of the optical pickup 
unit 4 based on a focus error signal, and generates a 
control signal controlling the tracking actuator of the op- 

10 tical pickup unit 4 based on a track error signal. These 
control signals are output to the motor driver 6 from the 
servo controller 8. 

[0061 ] The motor driver 6 drives, based on the control 
signals from the servo controller 8, the focusing actuator 
15 and tracking actuator of the optical pickup unit 4. In ad- 
dition, based on an instruction from the CPU 13, the mo- 
tor driver 6 controls the spindle motor 3 so that the linear 
velocity of the optical disc 2 becomes constant. Further, 
based on an instruction from the CPU 1 3, the motor driv- 
20 er 6 drives the seek motor for the optical pickup unit 4 
so as to radially move the optical pickup unit 4 toward a 
target track of the optical disc 2. 
[0062] The interface 11 is a two-way communication 
interface with a host (for example, a PC), which Is an 
2s external device. The interface 1 1 conforms to the stand- 
ard interfaces of ATAPI, SCSI, and the like. 
[0063] The CPU 1 3 constitutes, with the ROM 12 and 
the RAM 14, a microcomputer (computer) that the opti- 
cal disc device 1 includes. The ROM 12 that also func- 
30 tions as a storage medium stores a program including 
a data management information obtaining program, as 
described later, written in a code decodable by the CPU 
13. The CPU 13 controls the operation of each of the 
above-described parts according to the program stored 
35 in the ROM 1 2, and temporarily stores such data as nec- 
essary for the control in the RAM 14. It should be noted 
that the program stored in the ROM 12 is loaded (in- 
stalled) to a main memory (not shown) of the CPU 13 
when the power of the optical disc device 1 is turned ON. 
40 [0064] Next, a description will be given of an example 
of a mufti-session format of the DVD+R constituting the 
optical disc 2 that is the target of this embodiment, by 
referring to a schematic diagram of FIG. 2. It should be 
noted that the file system of the optical disc 2 conforms 
^5 to the sequential UDF standard. 

[0065] In the example shown in FIG. 2, for ease of ex- 
planation, a case is shown where two closed sessions. 
Sessions 1 and 2 of which data recording Is completed, 
and one open session, Session 3 of which data record- 
50 ing is started biit riot conipleted iexist on the optical disc 
2, fo;rSxample.vEach of th'ejSeskions '1 , 2 and 3 includes ' 
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ed. 

[0066] FIG. 3 shows an example of such a SDCB for- 
mat. As shown in FIG, 3, the SDCB Includes descrip- 
tions of "Contents Descriptor". "Unknown Contents De- 
scriptor Actions", "Drive ID", "Session Number" and the 
like. Further, as information specific to the SDCB, the 
SDCB includes a plurality of (0 through N) "Session 
Items", each being constructed by 16 bytes. 
[0067] Such "Session Item" includes two kinds: Frag- 
ment Item indicating fragment information In the ses- 
sion; and Previous Session Item Indicating session in- 
formation of the sessions before this session. 
[0068] FIG. 4 shows an example of the format of the 
"Fragment Item". The format of the "Fragment Item" is 
set such that the fragment Information of "Fragment 
number*', "Fragment start address", "Fragment end ad- 
dress" and the like is written as the management infor- 
mation. Such "Fragment Item" is prepared, as one of the 
"Session Items", for each fragment existing in the ses- 
sion. In the example shown in FIG. 2, three "Fragment 
Items" exist for each of the SDCBs. 
[0069] FIG. 5 shows an example of the format of the 
"Previous Session Item". The format of the "Previous 
Session Item" is set such that session Information of 
"Previous session number", "Previous session start ad- 
dress", "Previous session end address" and the like are 
written as the management infomiation. Such "Previous 
Session Item" is prepared, as one of the "Session 
Items", for each session existing before the session. 
[0070] Each of the SDCBs includes a recordable ar- 
ea. The infonnation of the SDCB Is added in a similar 
manner when a track or a session is added, for example. 
[0071 1 Returning to FIG. 2, in the multi-session fonnat 
as shown in FIG. 2, with respect to the closed sessions 
as indicated by the Sessions 1 and 2, the optical disc 
device 1 is set so as to make'a report, to the host, by 
regarding each of the sessions as one track, even if a 
plurality of tracks (fragments) exist in the session. Ac- 
cordingly, as shown in FIG. 2, the track numbers of the 
closed sessions are equal to the session numbers. On 
the other hand, with respect to the open session as in- 
dicated by the Session 3, the number of fragments 
matches the number of tracks. That is, the track number 
of the first track of the open session is the session 
number, and the track nu.mbers thereafter -are incre- 
mented one by one. In the example show!ain FIG. 2. the 
fragment numbers 1 through 3 are regarded as the track 
number 1 , the f ragment numbers 4 through 6 are regard- 
ed, as the track.nurnber2, and the fragn^ 7, 
® Wj4.9 are regarded as^iW^^ 6, 




th^sjvvr|tfen;iin^ !???i^^^8;JfJJ5p)^^c|j^in 
3. Which is the liast session , with respiect to the manage- 
ment Infomfiatlon obtaining request from the host side. 



Therefore, setting is made such that the last SDCB in- 
cluded in the last session becomes the target of the 
management information obtaining request from the 
host side. 

5 [0073] Under such a condition, with respect to the pre- 
vious sessions, only the session infonmalion is obtained 
and the fragment information cannot be obtained. In oth- 
er words, there is a problem In that the user cannot ob- 
tain individual fragment information in the closed ses- 

10 sions, since a means for reporting, to the host, the con- 
tents of the SDCB of a desired session does not exist, 
though individual fragment infonnation in the closed 
sessions exists only in the SDCB of the corresponding 
session. In the example shown in FIG. 2, it is impossible 

IS to obtain the fragment Information with respect to the 
fragment numbers 1 through 6. 

[0074] Thus, in this embodiment, an interface is add- 
ed that can provide access to the SDCB of a desired 
session and obtain the fragment information in the ses- 
20 sion so that even the management information of past 
SDCBs can be arbitrarily reported, 
[0075] A description will be given of an example of 
control of a data management information obtaining 
process carried out by the CPU 13 In the optical disc 
25 device 1 according to this embodiment, with reference 
to the flow chart shown in FIG. 6. In this embodiment, 
in order to add the above-described interface, It is as- 
sumed that the host side designates the session number 
so as to specify a desired SDCB when making an ob- 
30 taining request for the management information. When 
specifying the SDCB by designating the session 
number, it is possible to specify the last SDCB belonging 
to the last session by inputting the session number 
thereof. However. It Is assumed that a field for designat- 
es rng the session number is normally set to a default set- 
ting (in this embodiment, a session number "0", which 
does not exist on the optical disc 2, is set).so that the 
last SDCB can be designated without specifically des- 
ignating the session number. 

[0076] Additionally, in the optical disc device 1 , when 
the optical disc 2 is mounted to a predetermined position 
of the optical disc device 1 . the CPU 13 obtains infor- 
mation relating to the closed session recorded on a pre- 
detennined position in the record area of the optical disc 
2, extracts the address of the last closed session based 
on the infonnation, and checks whether St hot an open 
session exists following the ctosed session. When an 
open session exists, the record contents of the SDCB 
of the open session are read and copied to the RAM 14. 
so \Nhen^an:^p^^ does,npt exists Jhg record con-j , 

ten^^of'-thgiS^^ , 
and^ORied^to^^ 

55 tj|n|a!gt!|^|la||^^ 
lri];tHe^j5xiamp!e^^^ 

written in the last SDCB included in the Session 3 Is cop- 
ied to the RAM 14. 
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[0077] First, when there Is a request for obtaining 
management information with the designation of the 
session numberfrom the host side, the designated ses- 
sion number is obtained in step S 1 When the designated 
session number is obtained, It Is determined whetheror 5 
not the session of the session number exists on the op- 
tical disc 2 In step S2. The detemiination is made based 
on the limitation that the number of sessions that can 
exist on the optical disc 2 is up to 1 91 sessions in a case 
of a DVD+R, and by referring to the session Information io 
obtained from the last SDCB and already stored in the 
RAM 14. 

[0078] When the session of the designated session 
number exists on the optical disc 2 (YES In step S2), the 
management infonnation as shown in FIGS. 3 through is 
5 recorded In the SDCB belonging to the session of the 
designated session number is read from the optical disc 
2 in step S3. As access control to the SDCB in this case, 
for example, referring to the management infonnation 
of the last SDCB already stored In the RAM 1 4, the ses- 20 
sion start address of the designated session may be 
read, and the SDCB of the target session may be 
searched based on the address. By reading the SDCB, 
it Is possible to obtain the management Infonnation such 
as the number of each fragment existing In the session, 25 
and the fragment information such as the address and 
the lil<e. For instance, in the example shown in FIG. 2, 
when the Session 2 is designated, it Is possible to ob- 
tain, from the SDCB belonging to the Session 2, thefrag- 
ment infonnation relating to the fragments 4, 5 and 6 in 3o 
the Session 2. 

[0079] Thereafter, in step S4, the management Infor- 
mation including the fragment infonnation obtained from 
the SDCB of the designated session Is reported to the 
host side (user), and the management information ob- 35 
taining process ends. The contents of the management 
infonnation reported to the host side are the newest 
management Information In the session of the session 
number that is designated by the user. For example, 
when there is a session deletion or the like before the 40 
session designated by the user, management informa- 
tion including the deletion information is reported. 
[0080] On the other hand, when the session of the 
designated session number does not exist on the optical 
disc 2 (NO in step S2), in step S5, it is detennined wheth- 45 
er or not the session number is a default value with re- 
spect to the session number designation of the optical 
disc device 1 . This Is because, In this enibodlment. the 
default value with respect to the session number desig- 
nation Is set to the session number 0. so 
[0081] , As a.result .ofthe determlnationj.whentheses 



tical disc 2, it is highly possible that an erroneous ses- 
sion number designation operation Is made. Thus, by 
making an error report, it is possible to avoid reporting, 
to the user, the management information of an errone- 
ous SDCB. 

[0083] In addition, when the designated session 
number is the default value (YES in step 35), the man- 
agement information including the fragment infonnation 
obtained from the last SDCB is reported to the host side 
via the Interface 1 1 in step S7, and the management in- 
formation obtaining process ends. Since the manage- 
ment information obtained from the last SDCB is already 
stored in the RAM 1 4, the report in this case Is made by 
reading the management information from the RAM 1 4. 
[0084] That is, as mentioned above, when a method 
is employed where the management information is al- 
ways obtained from the last SDCB, the user makes the 
management Information obtaining request without des- 
ignating the session number. Even in a method where 
the designation of the session number is required as in 
this embodiment, the field for designating the session 
number is set to the session number 0 as the default 
setting so that Input of a specific number Is not required 
even when the last SDCB is to be designated. However, 
when the error report (step S6) is made on the grounds 
that the session number 0 does not exist on the optical 
disc 2, compatibility with the method where the manage- 
ment infonnation is always obtained from the last SDCB 
is lacking. Thus, the last session number to which the 
last SDCB belongs must be designated. In that respect, 
it is possible to maintain compatibility with the method 
where the management information is always obtained 
from the last SDCB by reporting the management infor- 
mation obtained from the last SDCB when the session 
number is not specifically designated but the default val- 
ue is set. 

[0085] Further, when the designated session number 
does not exist on the optical disc 2 (NO in step 32), as 
indicated by a two-dot chain line in FIG. 6, without mak- 
ing the en-or report (step SB) whether the session 
number is the default value or not, the management in- 
formation including the fragment information obtained 
from the last SDCB may be reported to the host side via 
the interface 11 (step S7), and the management infor- 
mation obtaining process may be ended. Since the man- 
agement Infonnation obtained from the last SDCB is al- 
ready stored in the RAM 14, the report in this case is 
performed by reading the management infonnation from 
the RAM 14. 

[008^] ^Th other words, itis possible for the user to ob- 
tairytRemS^ tH^lastSDCB^h- 
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nated by the user via the host does not exist bh the op- 



exist. Howevei-when a session numb^efflii^iharr^ 
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management Information of the last SDCB, Irrespective 
of the number of sessions existing on the optical disc 2. 
Accordingly, It is possible to correspond to a case where 
the default value for obtaining the management infor- 
mation of the last SDCB is not set. s 
[0087] Further, In this embodiment, the description 
has been given for the case where the optical disc 2 is 
a DVD+R. However, the present invention may be ap- 
plied to information recording media on which data re- 
cording is made by dividing the record area into a plu- io 
rality of data areas such as sessions and tracks, man- 
agement information relating to the data recording is re- 
corded in predetermined management information are- 
as, and the management information is updated and re- 
corded to a new management information area every ^5 2. 
time predetermined data recording is completed, 
[0088] Also, the optical disc device 1 of this embodi- 
ment may be a so-called built-in type, which is arranged 
in the same housing as that of the host, or a so-called 
external type, which Is arranged in a housing different 20 
from that of the host. 

[0089] Furthermore, the description has been given 
of the case where the optical disc device is used as the 
infomiation reproducing apparatus. However, informa- 3. 
tion reproducing apparatuses capable of using infonna- 2S 
tion recording media on which data recording is made 
by dividing the record area Into a plurality of data areas 
such as sessions and tracks, management information 
relating to the data recording is recorded In predeter- 
mined management Information areas, and the man- 30 
agement information is updated and further recorded to 4. 
a new management information area every time a pre- 
detenmlned data recording is completed may be used. 
Of course, Infonnation recording/reproducing appara- 
tuses having a recording function as well as a reproduc- 35 
ing function may be used. 

[0090] The present Invention is not limited to the spe- 
cifically disclosed embodiments, and variations and 5. 
modifications may be made without departing from the 
scope of the present Invention. 40 



Claims 

1. An information reproducing apparatus reproducing 45 
infomiation pf an'information recording medium In 
which a record area Is divided into a plurality of data 
areas, data are recorded for each of the divided da- 
ta areas, management Information. relating to the. 



vice, an obtaining request for the management 
information, said obtaining request including 
designation of a specific management informa- 
tion area; 

a management infomiation obtaining part ob- 
taining the management information relating to 
the data recording from the specific manage- 
ment information area designated In the re- 
ceived obtaining request; and 
a reporting part reporting, to the external de- 
vice, the management information relating to 
the data recording obtained from the designat- 
ed specific management information area. 

The information reproducing apparatus as claimed 
in claim 1 , wherein the record area includes at least 
one session having a plurality of tracks as the data 
areas, and the management information relating to 
the data recording recorded in each of the.manage- 
ment information areas includes all track Informa- 
tion of the session and all session information of 
sessions recorded before the session. 

The information reproducing apparatus as claimed 
in claim 2, wherein the information recording medi- 
um conforms to a standard which is the DVD+R 
standard, each of the management Infonnation ar- 
eas is a session disc control block, and each of the 
tracks is a fragment. 

The infonnation reproducing apparatus as claimed 
in one of claims 1-3, wherein the reporting part re- 
ports, to the extemal device, newest management 
information relating to the data recording obtained 
from the designated specific management Informa- 
tion area. 

The Information reproducing apparatus as claimed 
in one of claims 1-3, further comprising: 

a determining part determining whether or not 
the designated specific management informa- 
tion area exists on the information recording 
medium, 

wherein, the reportingpart makes aq error re- 
port to the extemal device when the designated 
specific rnanagement Information area does not ex- 
ist. . . " ' -' 




a receiving part receiving, from an external de- 
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wherein the reporting part reports, to the ex- 
ternal device, the management information relating 
to the data recording obtained from a last manage- 
ment infonnation area when the designated specific 
management Information area does not exist. 

The Information reproducing apparatus as claimed 
In one of claims 1 -3, further comprising: 

a default value determining part determining 
whether or not the designated specific manage- 
ment Information area corresponds to a specific 
default value, said specific default value being 
set in advance with respect to the designation 
of the specific management Information area, 

wherein the reporting part reports, to the ex- 
ternal device, the management information relating 
to the data recording obtained from a last manage- 
ment Infonnation area when the designated specific 
management infonnation area Is the specific default 
value. 

A data management Infonnation obtaining method 
for an Infonnation recording medium in which a 
record area is divided into a plurality of data areas, 
data are recorded for each of the divided data are- 
aS: management information relating to the data re- 
cording Is recorded In a predetermined manage- 
ment Information area, and the management Infor- 
mation is updated and recorded in a new manage- 
ment Infonnation area every time a predetermined 
data recording Is completed, said data manage- 
ment infomiatlon obtaining method characterized 
by the steps of: 

receiving, from an external device, an obtaining 
request for the management Information, said 
obtaining request including designation of a 
specific management information area; 
obtaining the management information relating 
to the data recording from the specific manage- 
ment Infonnation area designated in the re- 
ceived obtaining request; and 
reporting, to the external device, the manage- 
ment infonnation relating to the data recording 
obtained from the designated specific manage- 
ment Infonnation area. 
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9. The data management information obtaining meth- 
od as claimed in claim 8, further comprising the step 



50 



ment information makes an error report to the ex- 
ternal device when the designated specific man- 
agement information area does not exist. 

10. The data management Infonnation obtaining meth- 
od as claimed in claim 8, further comprising the step 
of: 

determining whether or not the designated spe- 
cific management Information area exists on 
the Information recording medium, 

wherein the step of reporting the manage- 
ment Information reports, to the external device, the 
management Information relating to the data re- 
cording obtained from a last management informa- 
tion area when the designated specific manage- 
ment Infonnation area does not exist. 

11. The data management infonnation obtaining meth- 
od as claimed in claim 8 or 9, further comprising the 
step of: 

determining whether or not the designated spe- 
cific management information area corre- 
sponds to a specific default value, said specific 
default value being set in advance with respect 
to the designation of the specific management 
information area, 

wherein, when the designated specific man- 
agement Information area is the specific default val- 
ue, the step of reporting the management Informa- 
tion reports, to the external device, the manage- 
ment information relating to the data recording ob- 
tained from a last management information area. 

12. A data management information obtaining program 
installed in a computer of an information reproduc- 
ing apparatus reproducing infonnation of an infor- 
mation recording medium in which a record area Is 
divided Into a plurality of data areas, data is record- 
ed for each of the divided data areas, management 
information relating to the data recording Is record- 
ed in a predetermined management information ar- 
ea, and the management information Is updated 
and recorded in a new management information ar- 
ea every time predetermined data recording is com- 
pleted, said data management infonnation obtain- 
ing program for ca^ cany out 

■ ■H^*.m&9hi3ni4m 
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causing the computer to obtain the manage- 
ment infomiation relating to the data recording 
from the specific management Infonnation area 
designated in the received obtaining request; 
and 5 
causing the computer to report, to the external 
device, the management information relating to 
the data recording obtained from the designat- 
ed specific management Information area. 

10 

13. The data management infomnatlon obtaining pro- 
gram as claimed In claim 12, further comprising the 
instruction of: 

causing the computer to determine whether or is 
not the designated specific management infor- 
mation area exists on the information recording 
medium, 

wherein the instruction of causing the compu- 20 
ter to report the management information causes 
the computer to carry out a process of making an 
error report to the external device when the desig- 
nated specific management Infonnation area does 
not exist. 25 

14. The data management infonnation obtaining pro- 
gram as claimed in claim 12, further comprising the 
Instruction of: 

30 

causing the computer to determine whether 
not the designated specific management Infor- 
mation area exists on the information recording 
medium, 

35 

wherein the instruction of causing the compu- 
ter to report the management Information causes 
the computer to perform a process of reporting, to 
the external device, the management information 
relating to the data recording obtained from a last 40 
management Information area when the designated 
specific management Information area does not ex- 
ist. 



management Information relating to the data re- 
cording obtained from a last management informa- 
tion area when the designated specific manage- 
ment infonnation area is the specific default value. 

16. A computer-readable storage medium storing a da- 
ta management Information obtaining program, 
said data management Information obtaining pro- 
gram being installed to a computer of an infonnation 
reproducing apparatus reproducing information of 
an information recording medium In which a record 
area is divided into a plurality of data areas, data 
are recorded for each of the divided data areas, 
management information relating to the data re- 
cording is recorded in a predetermined manage- 
ment Information area, and the management infor- 
mation is updated and recorded in a new manage- 
ment information area every time a predetermined 
data recording Is completed, and said data man- 
agement information obtaining program for causing 
the computer to carry out a data management infor- 
mation obtaining process comprising the Instruc- 
tions of: 

causing the computer to receive, from an exter- 
nal device, an obtaining request for manage- 
ment infonnation, said obtaining request In- 
cluding designation of a specific management 
infomnatlon area; 

causing the computer to obtain the manage- 
ment information relating to the data recording 
from the specific management information area 
designated in the received obtaining request; 
and 

causing the computer to report, to the external 
device, the management Information relating to 
the data recording obtained from the designat- 
ed specific management Information area. 



15. The data management informatlon»»obtaining pro- 45 
gram as claimed In clalm 12 or t3', fiirtker compris- 
ing the instruction of: . 

causing the.cpmputer to de^^ 

t infor- 50 
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the computer to report, to the external device, the 
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(54) Information reproducing apparatus, data management information obtaining method, data 
management information obtaining program, and storage medium 



(57) An information reproducing apparatus repro- 
ducing infomriation of an information recording medium 
Is disclosed. In the information recording medium, a 
record area is divided Into a plurality of data areas. Also, 
data are recorded for each of the divided data areas 
(SDCB). In addition, management information relating 
to the data recording is recorded in a predetermined 
management information area. Further, the manage- 
ment information Is updated and recorded in a new man- 
agement information area every time a predetermined 
data recording Is completed. A receiving part receives, 



from an external device, an obtaining request for the 
management information. The obtaining request In- 
cludes designation of a specific management informa- 
tion area, A management information obtaining part ob- 
tains the management information relating to the data 
recording from the specific management Information ar- 
ea designated in the received obtaining request. A re- 
porting part reports, to the external device, the manage- 
ment information relating to the data recording obtained 
from the designated specific management information 
area. 
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(57) An information editing apparatus (S) for editing 
recording Information already recorded on a write-once 
recording medium (1 ) such as DVD-R Is provided. In the 
apparatus, a remaining capacity in the DVD-R is detect- 
ed (step S22). Then, It is determined whether the re- 
cording information can be edited or not on the basis of 
the detected remaining capacity and an amount of in- 
formation to be recorded In the unrecorded area by ed- 
iting the recording Infonnatlon (step S23). Further, a re- 
sult of the determination is notified (step S24). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present Invention relates to a technical 
field of an information editing apparatus, an Information 
editing method, and an information recording medium 
on which a program for controlling edit is recorded so 
as to be read by a computer. More particularly, the in- 
vention relates to a technical field of an information ed- 
iting apparatus and method for editing recording infor- 
mation already recorded on a write-once recording me- 
dium, and an information recording medium on which a 
program for controlling edit is recorded so as to be read 
by a computer 

2. Description of the Related Art 

[0002] As the recording density of a recording medi- 
um such as an optical disk is increasing in recent years, 
the recording density of a recording medium on which 
information can be recorded only once but cannot be 
overwritten (hereinafter, referred to as a write-once re- 
cording medium), such as what is called a DVD-R 
(DVD-Recordable) is also becoming remarkably higher 
[0003] The recording information recorded on the 
write-once recording medium usually includes not only 
the recording information itself such as music informa- 
tion or image information to be reproduced but also re- 
production control information (generally, also called 
navigation Infomiation) indicative of a reproduction 
mode, which Is specifically a reproduction order of plural 
recording inronmalion, the number of reproduction 
times, a reproduction range, or the like. 
[0004] Assuming now that an editing process of de- 
leting all or a part of recording information already re- 
corded on the write-once recording medium, since in- 
formation can be written only once to the write-once re- 
cording medium as described above, the original repro- 
duction control information is not overwritten with the ed- 
ited reproduction control information but the whole ed- 
ited reproduction control information is quite separately 
and newly recorded in an available area at that time. 
[0005] When the editing process Is seen from the us- 
er's point of view, however, the available capacity de- 
creases in spite of no newly added recording Informa- 
tion. Finally, although any recording information Is not 
additionally increased, the editing process becomes to 
be Impossible? vHv/'^V-r.^?^^^^ i . ' .i . 

[0006] 
user- 




is also a problem such that an unnecessary and prelim- 
inary editing process is repeated and a necessary edit- 
ing process cannot be executed. 

5 SUMMARY OF THE INVENTION 

[0008] The present invention has been made in view 
of the above problems and its object is to provide an 
information editing apparatus and method capable of 
10 preventing the user from erroneously recognizing that 
the editing process can be performed and capable of 
allowing a necessary editing process to be effectively 
executed, and an information recording medium on 
which a program for controlling edit is recorded so as to 
IS be read by a computer 

[0009] The above object of the present invention can 
be achieved by an information editing apparatus of the 
present invention for editing recording information al- 
ready recorded on a recording medium on which infor- 
20 mation can be recorded only once. The apparatus is pro- 
vided with: a remaining capacity detecting device for de- 
tecting a remaining capacity as a recording capacity of 
an unrecorded area on said recording medium; a deter- 
mining device for determining whether said recording in- 
25 formation can be edited or not on the basis of said de- 
tected remaining capacity and an amount of information 
to be recorded in said unrecorded area by editing said 
recording information; and a notifying device for notify- 
ing a result of said detennination. 
30 [0010] According to the present invention, since 
whether the recording infomnation recorded on the write- 
once recording medium can be edited or not is notified, 
the user can recognize the state before executing an 
actual editing process. Consequently, in the case of ed- 
3s iting recording information already recorded on the re- 
cording medium, the user can be prevented from erro- 
neously recognizing that the information cannot be ed- 
ited even If a remaining capacity decreases regardless 
of additionally recording new recording information, and 
40 a necessary edit can be effectively executed. 

[001 1 ] In one aspect of the present invention, said de- 
termining device determines the number of times said 
recording information can be edited after said determi- 
nation, and said notifying device notifies said deter- 
4S mined number of times. 

[0012] According to this aspect, the user can recog- 
nize the specific number of times infomnation can be ed- 
ited before executing an actual edit. 
[001 3] In another aspect of the present invention, said 
so detemnining device detennines whether said recording 
Information c|in be -edited or not ^fter said- determina- 
tion;: and laicl^ni^lfylng :ai3*^ notlfi^k^ wH0th^;s^id. re-. 




of the ihfbrmation editjng-^^ .1 [ 

[0007] Since the editing process becomes'lmposslble 
to be performed without any Information provided, there 



55 : : fdrejfecoghizer w 

not before executirig an actUa 

[001 5] In further aspect of the present invention, ed- 
iting of said recording infomnation is deletion of all or a 
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part of said recording information recorded on said re- 
cording medium. 

[0016] According to this aspect, the user can there- 
fore recognize whether recording information can be de- 
leted or not before deleting a part or all of the recording 
infomnation recorded. 

[0017] In further aspect of the present invention, said 
information to be recorded in said unrecorded area in- 
cluding reproduction control information for preventing 
said deleted recording infonnation from being repro- 
duced. 

[001 8] According to this aspect, the reproduction con- 
trol information to make the information apparently de- 
leted in the reproduction information after the deleting 
process is recorded. 

[0019] The above object of the present invention can 
be achieved by an Information editing method of the 
present invention of editing recording information al- 
ready recorded on a recording medium on which infor- 
mation can be recorded only once. The method is pro- 
vided with: a remaining capacity detecting process of 
detecting a remaining capacity as a recording capacity 
of an unrecorded area on said recording medium; a de- 
termining process of determining whether said record- 
ing information can be edited or not on the basis of said 
detected remaining capacity and an amount of informa- 
tion to be recorded in said unrecorded area by editing 
said recording information; and a notifying process of 
notifying a result of said determination. 
[0020] According to the present invention, since 
whether recording information recorded on a write-once 
recording medium can be edited or not Is notified, the 
user can recognize It before executing an actual edit. 
Consequently, in the case of editing recording Informa- 
tion already recorded on the recording medium, the user 
can be prevented from erroneously recognizing that the 
information cannot be edited even if a remaining capac- 
ity decreases regardless of additionally recording new 
recording Information, and a necessary edit can be ef- 
fectively executed. 

[0021] In one aspect of the present invention, the 
number of times said recording information can be ed- 
ited after said detemilnatlon is determined in said deter- 
mining process, and said detemnined number of times 
Is notified In said notifying process. 
[0022] According to this aspect, the user can there- 
fore recognize the specific number of times inforrhatlon 
can be edited before executing ari actual edit. 
[0023] In andther'ai^peGt bf the' present ^ 
wHeiher said recoVdIng irifoirnei^^^ or'Hot 

Is d¥fenTilned aft^HSata^detef^ 
lifi ^ ^^-.^-^^ ^ 

m 
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part of said recording information recorded on said re- 
cording medium. 

[0026] According to this aspect, the user can there- 
fore recognize whether recording infonnation can be de- 
leted or not before deleting a part or all of the recording 
information recorded. 

[0027] In further aspect of the present Invention, said 
information to be recorded in said unrecorded area in- 
cluding reproduction control infomnation for preventing 
said deleted recording information from being repro- 
duced. 

[0028] According to this aspect, the reproduction con- 
trol information to make the infonnation apparently de- 
leted in the reproduction information after the deleting 
process is recorded. 

[0029] The above object of the present Invention can 
be achieved by an information recording medium of the 
present invention on which a program for controlling an 
edit Is recorded so as to be read by an editing computer 
Included In an Information editing apparatus of editing 
recording Information already recorded on a recording 
medium on which information can be recorded only 
once. The program causes said editing computer to 
function as: a remaining capacity detecting device for 
detecting a remaining capacity as a recording capacity 
of an unrecorded area on said recording medium; a de- 
termining device for determining whether said recording 
information can be edited or not on the basis of said de- 
tected remaining capacity and an amount of information 
to be recorded in said unrecorded area by editing said 
recording information; and a notifying device for notify- 
ing a result of said detenninatlon. 
[0030] According to the present invention, since the 
editing computer is allowed to function to notify of wheth- 
er recording information recorded on a write-once re- 
cording medium can be edited or not, the user can rec- 
ognize the state before executing an actual edit. Con- 
sequently, in the case of editing recording Information 
already recorded on the recording medium, the user can 
be prevented from erroneously recognizing that the in- 
formation cannot be edited even if a remaining capacity 
decreases regardless of additionally recording new re- 
cording Information, and a necessary edit can be effec- 
tively executed. 

[0031] In one aspect to the present invention, said de- 
termining device detennine the number of times said re- 
cording information can.be edited after said determina- 
tion, and sard notifying device notifies said detemilned 
number of times. 

[0032] According to the present invention, the user 
can therefore Vecdgnize'the:^ 




cording Infonriatibh can bei edited or not: 
[0034] According to this aspect, the user can there- 
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fore recognize whether the information can be edited or 
not before executing an actual edit. 
[0035] In further aspect of the present invention, ed- 
iting of said recording information is deletion of all or a 
part of said recording Information recorded on said re- 
cording medium. 

[0036] According to the present invention, the user 
can therefore recognize whether recording information 
can be deleted or not before deleting a part or all of the 
recording information recorded. 

[0037] In further aspect of the present invention, said 
information to be recorded In said unrecorded area In- 
cluding reproduction control information for preventing 
said deleted recording Information from being repro- 
duced. 

[0038] According to this aspect, the reproduction con- 
trol infomnation to make the information apparently de- 
leted in the reproduction information after the deleting 
process is recorded. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0039] 

Fig. 1 is a diagram showing a deleting process in a 
DVD-R 1 ; 

Fig. 2 is a diagram showing a concrete example of 
an information amount of a border-out area; 
Fig. 3 is a block diagram showing a schematic con- 
figuration of an infonmation recording/reproducing 
apparatus of an embodiment of the present inven- 
tion; 

Fig. 4 is a flowchart (I) of an editing process of the 
embodiment; 

Fig. 5 is a flowchart (II) of an editing process of the 
embodiment; 

Fig. 6A is a diagram showing concrete example (I) 
of a setup screen of an edit menu; 
Fig. 6B is a diagram showing concrete example (I) 
of a setup screen of an edit menu with indication of 
the number of times information can be edited; 
Fig. 7A is a diagram showing a concrete example 
(II) of a setup screen of individual edit screens; 
Fig. 7B is a diagram showing a concrete example 

(II) of a setup screen of an edit menu of individual 
edit. 

Fig. 8A Is a diagram showing a concrete example 

(III) of a setup screen of an execution confimiation 
screen; 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0040] Preferred embodiments of the invention will be 
5 described with reference to the drawings. 

[0041] Embodiments of the invention relate to an in- 
formation recording/reproducing apparatus as an infor- 
mation editing apparatus capable of editing recording 
information already recorded on a DVD-R as a write- 
10 once recording medium. 



I. Embodiment of Recording Format 

[0042} Before explaining the embodiment of the infor- 
mation recording/reproducing apparatus, a recording 
format of a DVD-R as a recording medium according to 
the embodiment will be described first by referring to 

Figs. 1 and 2. 

[0043] Fig. 1 shows recording fomiats of recording in- 
formation recorded on the DVD-R before and after ex- 
ecuting an editing process of deleting a part of the re- 
cording information already recorded on the DVD-R only 
once. The left side of Fig. 1 shows the recording format 
before the editing process is executed, and the right side 
of Fig. 1 shows the recording format after the editing 
process is executed. Fig, 2 is a diagram showing a con- 
crete example of an amount of infomiation recorded as 
a border area which will be described later. 
[0044] First, as shown in the left side of Fig. 1 , after a 
recording process of recording information onto a 
DVD-R 1 is executed, a lead-in area LI, a file system 
area FS, a reproduction control information area NV, a 
backup area BP, a recording Information. area DT, a bor- 
der-out area BO, and a empty area EP are formed on 
the DVD-R 1 in accordance with this order from the inner 
radius side. 

[0045] In the lead-in area LI, start information as con- 
trol information necessary to start reproducing the re- 
cording infomnation recorded on the whole DVD-R 1 is 

recorded. 

[0046] In the file system area FS, file systeni informa- 
tion indicative of a hierarchical structure of the reproduc- 
tion control information recorded in the reproduction 
control Infomriation area NV is recorded. 
[0047] In the reproduction control information area 
NV, the reproduction control infonnation indicative of a 
reproduction mode of the recording infonnatlon record- 
ed in the recording infpjTna^^^^ DTIs recorded^ .- 
[0048] jn the. backup area. BP. as backup ipfonm 
used;;in.the,c^ 
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^Spatnip^ntognatf^^ 
cording .process ^^p^^^^^ ... , . , , . \ , 

[0050] In the border-out area BO, temporary end ih- 
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formation necessary to temporarily finish the recording 
of the recording information is recorded. That is, by the 
information, the recording of the whole DVD-R 1 is not 
finished but the recording operation is temporarily fin- 
ished in a state where the empty area EP is left. 
[0051 ] The area on the DVD-R 1 other than the above- 
described areas is left as it is as a empty area EP in 
which no Information is recorded. 
[0052] The recording fonnat of the information record- 
ed on the DVD-R 1 after the editing process of (seem- 
ingly) deleting a part of the recording information record- 
ed on the DVD-R 1 in a state the recording process of 
once is finished is performed once will be described by 
referring to the right side of Fig. 1 . 
[0053] As shown In the right side of Fig. 1 , after the 
deleting process Is executed once, since the DVD-R 1 
is of the write-once type, the start information in the lead- 
in area LI, file system information in the file system area 
FS, reproduction control infomiation in the reproduction 
control infonnation area NV, backup Infomiation in the 
backup area BP, and temporary end Information in the 
border-out area BO remain the same without being 
changed. 

[0054] Although there is no actual change In the re- 
corded information In the recording information area DT, 
in new reproduction control information (that is, virtual 
reproduced recording information) is divided into, as 
shown on the right side of Fig. 1 , first recording infonna- 
tion stored in a first recording information area DTI , sec- 
ond recording information stored in a second recording 
infonnation area DT2, and deletion information stored 
in a deletion information area NG (infonnation which will 
not be reproduced after the deleting process). 
[0055] In addition, after the deleting process, a bor- 
der-in area Bl, a file system area FS2, a reproduction 
control infonnation area NV2, a backup area BP2, a bor- 
der-out area B02, and a empty area EP' are newly 
formed. A single border area BA is formed by the border- 
in area Bl and the border-out area BO. 
[0056] In the reproduction control information area 
NV2, out of the original recording information recorded 
in the recording information area DT, reproduction con- 
trol information for preventing the deleted Information 
stored in the deletion information area NG from being 
reproduced is recorded. In other words, the reproduc- 
tion control Information to make the Information appar- 
ently deleted in the reproduction infonnation after the 
deleting process Is recorded. 

[0057] In the border-In. area Bl, start infonnation as 
control information necessary to start detecting reprb 



case where the reproduction control information record- 
ed in the reproduction control information area NV2 can- 
not be read, the same reproduction control information 

is recorded. 

5 [0060] In the border-out area B02, in a manner similar 
lo the border-out area BO, temporary end Information 
necessary lo temporarily finish the recording of the re- 
cording Information after the deleting process Is record- 
ed. 

10 [0061] The area on the DVD-R 1 otherthan the above- 
described areas is left as It is as a new empty area EP' 
in which no infonnation Is recorded. 
[0062] As described above, in the DVD-R 1 , it is nec- 
essary to re-record all the reproduction control informa- 

is tion for controlling the reproduction mode of the whole 
recording infomnation subjected to the deleting process 
Including the reproduction control information for delet- 
ing a part or all of the original recording information be- 
fore the deleting process. Consequently, even in the 

20 case of perfonning the deleting process in which no new 
information is recorded, the remaining capacity EP de- 
creases gradually. The whole recording infonnation de- 
notes the first recording information stored in the first 
recording infonnation area DT1 , the second recording 

25 Information stored in the second recording information 
area DT2, and the deletion information stored in the de- 
letion infonnation area NG. 

[0063] The amount of the information recorded In 
each of the areas other than the recording information 
30 area DT Is predetermined. Specifically, the amount of 
the start information in the border-in area Bl is preset as 
192 Kbytes (corresponding to 6 ECC (Error Correcting 
Code) blocks). The amount of each of the file system 
Information in the file system Infonnation areas FS and 
55 FS2, the reproduction control information in each of the 
reproduction control infonnation areas NV and NV2, and 
the backup information in each of the backup areas BP 
and BP2 is preset as about 512 Kbytes, As shown rn 
Fig. 2, the amount of the information in the border area 
40 BA constructed by the border-in area Bl and the border- 
out area BO Is set in six ways in the range from about 
6 Mbytes to about 96 Mbytes depending on the position 
In which the border area BA is formed on the DVD-R 1 
and depending whether the border area is fonned first 
45 or not. The formation position in Fig. 2 is shown by using 
the position on the DVD-R 1 expressed In hexadecimal 
notation. The ECC block in the display of an Infonnation 
amount denotes a block as an error correction unit in an 
error correcting process executed at the time of repro- 
50 ducirig the recorded infontiati'on. " ; ' ' 
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ed will be described by referring to Figs. 3 to 8. 
[0065] Fig. 3 is a block diagram showing a schematic 
configuration of the information recording/reproducing 
apparatus. Each of Figs. 4 and 6 is a flowchart of the 
editing process of the embodiment. Each of Figs. 6A and s 
6B to 8A and 8B is a diagram showing an example of a 
setup screen or the like displayed in association with the 
editing process. 

[0066] As shown in Fig. 3, an information recording/ 
reproducing apparatus S according to the embodiment io 
has a pickup 2, a modulator 3, a formatter 4, a video 
encoder 6, an audio encoder 6, a system controller 7 as 
a remaining capacity detecting device, a determining 
device, and a notifying device, a memory 9, a demodu- 
lator 10, a video decoder 11, an audio decoder 12, a '5 
servo IC (Integrated Circuit) 13, a spindle motor 14, an 
operation unit 15, a multiplexer 16. a demultiplexer 17, 
a menu screen generating circuit 18, and a switch 19. 
[0067] The system controller 7 has a navigation infor- 
mation generator 8. 20 
[0068] The schematic operation of each of the com- 
ponents will now be described. 

[0069] First, an operation of recording video informa- 
tion or audio information input from the outside onto the 
DVD-R 1 loaded in the information recording/reproduc- 25 
ing apparatus S will be described. 
[0070] In the recording operation, the spindle motor 
14 rotates the DVD-R 1 at preset rotational speed on 
the basis of a spindle control signal Sss sent from the 
servo IC 13. 30 
[0071] Video information Sv as recording Information 
to be recorded onto the DVD-R 1 is input from the out- 
side and entered to. the video encoder 6. 
[0072] The video encoder 5 performs a preset encod- 
ing process, to be specific, for example, an MPEG (Mov- 35 
ing Picture Experts Group) compression coding process 
on the video information Sv on the basis of a control sig- 
nal Scv from the system controller 7 to thereby generate 
an encoded video signal Sev and outputs the encoded 
video signal Sev to the multiplexer 11. 40 y 

[0073] Audio information Sa as recording Information 
to be recorded on the DVD-R 1 is input from the outside 
and then entered to the audio encoder 6. 
[0074] The audio encoder 6 performs a preset encod- 
ing process, to be'speclfic, for example, the MPEG com- 45 
pression codingpnocess^on the audio information Sa on 
the basis of a contforsign^USca from the system con- 
troller 7 to thereby generate an encoded audio signal 
Sea, and outputs the encoxJed audio sigrial Sea to the 
multiplexer 11. . * so 



[0077] The formatter 4 combines a navigation infor- 
mation signal Snd (navigation information signal Snd in- 
cluding the reproduction control information) from the 
navigation information generator 8 which will be de- 
scribed later and the multiplex signal Smx on the basis 
of a control signal Scf from the system controller 7 to 
thereby generate a formal signal Sml and outputs the 
format signal Smt to the modulator 3. 
[0078] The recording information supplied as the mul- 
tiplex signal Smx to the formatter 4 is output as a record- 
ing information signal Sfm to the system controller 7 at 
a preset timing so as to be used to generate the repro- 
duction control information (hereinafter, also properly 
called navigation information) in the navigation inforrha- 
tion generator 8. 

[0079] The modulator 3 perfomis a preset modulating 

process, for example, what is called 8-16 modulating 
process on the format signal Smt to thereby generate a 
modulation signal Sfe and outputs the modulation signal 
Sfe to the pickup 2. 

[0080] The pickup 2 generates a light beam B of which 
intensity is modulated by the modulation signal Sfe, and 
an information track in an information recording face 
(not shown) of the DVD-R 1 Is irradiated with the light 
beam B, thereby generating a pit, which corresponds to 
the navigation infomnation and each of the recording in- 
formation included in the modulation signal Sfe, on the 
information track, and recording the navigation informa- 
tion and the recording infonnation in a physical format 
preset for the DVD-R onto the DVD-R 1 . The navigation 
information includes backup infonnation related to the 
navigation infonnation, file system infonnation. and tem- 
porary end information, 

[0081] Adevlatlonlnthe direction perpendicular to the 

Informalion recording face and in the horizontal direction 
between a condensing position of the light beam B and 
the information track is solved by moving a not-illustrat- 
ed objective lens (objective lens for condensing the light 
beam B) in the pickup 2 in the above-described perpen- 
dicular direction and horizontal direction on the basis of 
a pickup servo signal Ssp outputted from the servo IC 
13. That is, focusing servo control and tracking sen/o 
control are executed. 

[0082] The servo IC 1 3 generates .the spindle control 
signal Sss and the pickup servo sit|naj Ssp on the basis 
of a control signal Ssc from the system,controller 7 and 
outputs the spindle control slgnair Sss and the pickup 
servo signal Ssp to the spindle motor 14 and the pickup . 
2, respectively. / \ . . , ^ , 

[OOM]^. jW^hien^anpp^^^^^^ 




sighaF^'ea to pas^s and to be u^ed the multiplex signa 
Smx. 



p^j^^ifTh^ navi^srf^ 
atps tHe nMgiatlon fnf pimatlon slgnal Snd Iriciudirig the 
navigation infomnation to be recorded on the DVD-R 1 
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under the control of the system controller 7 on the basis 
of the operation signal Sin and the recording Information 
signal Sfm and outputs the navigation information signal 
Snd to one of the input terminals of the formatter 4. 
[0085] The recording information in the multiplex sig- 
nal Smx and the navigation Information in the navigation 
information signal Snd are multiplexed by the fonnatler 
4, and the format signal Smt Including the recording In- 
formation In the above-described physical format is gen- 
erated. 

[0086] The operation of reproducing the recording In- 
formation and the like already recorded on the DVD-R 

1 on the basis of the navigation information also record- 
ed will now be described. 

[0087] In the reproducing operation, the switch 19 Is 
switched to the video decoder 11 side on the basis of a 
control signal Scsw from the system controller 19. 
[0088] In the reproducing operation, first, the pickup 

2 generates the light beam B for reproduction having a 
predetermined intensity, and the infomnation track on 
which the pit Is formed is irradiated with the light beam 
B. On the basis of reflection light of the light beam B, a 
detection signal Spp corresponding to the recording in- 
formation and navigation Information is generated, and 
outputted to the demodulator 10 and the system con- 
troller 7. 

[0089] The demodulator 1 0 performs a demodulating 
process corresponding to the modulating process in the 
modulator 3 onto the detection signal Spp to thereby 
generate a demodulated signal Spd and outputs the de- 
modulated signal Spd to the demultiplexer 17. 
[0090] When the demodulate signal Spd includes vid- 
eo Information, the demultiplexer 17 demultiplexes the 
video Information Into the image Information and sound 
Infonnation included in the video information to thereby 
generate a demultiplex signal Sdmx, and outputs the de- 
multiplex signal Sdmx to the video decoder 11 . 
[0091] When a demodulated signal Spd includes au- 
dio Information, the demultiplexer 1 7 passes the demod- 
ulated signal Spd as It Is and outputs the signal to the 
audio decoder 12. 

[0092] The video decoder 11 performs a decoding 
process corresponding to the encoding process by the 
video encoder 5 onto the demultiplex signal Sdmx on 
the basis of a control signal Scdv from the system con- 
troller 7 to generate a decoded video signal Sdv, and 
outputs the signal as a video output signal Sdout via the 
switch 19 to an extemal rnonltor (not shown) or the like. 
[0093] The audio dedoder 12 performs si; de^^ 
process con;esponciihg' to the encoding (Process in the 
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tlon between the condensed position of the light beam 
B and the infonnation track is solved by the focusing ser- 
vo control and the tracking servo control based on the 
pickup servo signal Ssp output from the servo IC 13 in 
a manner similar to the recording process. 
[0095] To reproduce the recording information in a re- 
production mode indicated by the navigation information 
on the basis of the operation signal Sin corresponding 
to the operation for executing the reproducing process 
executed in the operation unit 15 and the navigation In- 
formation Included In the detection signal Spp. the sys- 
tem controller 7 generates the control signal Ssc so as 
to control the irradiation position on the DVD-R 1 of the 
light beam B for reproduction emitted from the pickup 2, 
outputs the control signal Ssc to the servo IC 13, gen- 
erates the control signals Scdv and Scda, and outputs 
the control signals Scdv and Scda to the video decoder 
11 and the audio decoder 12, respectively. 
[0096] Consequently, the recording information Is re- 
produced in accordance with the reproduction order, re- 
production time, or the like Indicated by the navigation 
information. 

[0097] An operation of executing the deleting process 
of deleting a part of the recording Information already 
recorded on the DVD-R 1 will now be described. 
[0098] In the case where the deleting process is exe- 
cuted , the switch 1 9 is switched to the menu screen gen- 
erating circuit 18 side on the basis of the control signal 
Scsw from the system controller 7. 
[0099] The menu screen generating circuit 1 8 gener- 
ates a menu screen (setup screen) for setting deletion, 
which will be described later, by using the decoded video 
signal Sdv on the basis of a control signal Scmu from 
the system controller 7, and outputs the screen as a 
screen signal Smu to the not-illustrated monitor or the 
like via the switch 19. 

[0100] After that, when the name of recording infor- 
mation to be deleted according to the menu screen, the 
deletion range, or the like is input from the operation unit 
16, the navigation information generator 8 generates 
new navigation information having the contents for pre- 
venting a part of the recording information to be deleted 
from being reproduced in a reproducing process after 
that in correspondence with information Input from the 
operation unit 15, generates the navigation information 
signal Snd including the navigation information, and 
records the new navigation infonnation, backup Infor- 
rnatlon related to the navigation information, file system 
infonnation, temporary end information, and the like In 
the erripty area of the DVD-R 1 vlathe fprmatter4, mod- 
ulators, and pickup 
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[01 02] The detailed operation of executing the editing 
process as the above-described deleting process will be 
described by referring to Fig. 1 and Figs. 4 to 8. 
[0103] As shown in Fig. 4, in the editing process., first, 
the focusing servo control on the light beam B Is turned 
on under Ihe control of the servo IC 13 (step S1). 
[0104] In a state where the focusing servo control is 
ON, on the basis of reflection light of the light beam B, 
whether a wobble occurs in an information track or not 
on the optical disk loaded in the information recording/ 
reproducing apparatus S at present Is detected (step 
S2). 

[01 05] Generally, the information track In a reproduc- 
tion only DVD does not wobble. On the other hand, in a 
DVD-R (DVD-recordable) and DVD-RW (DVD-Re-Re- 
cordable; DVD on which infomiation can be recorded 
plural times), the information track wobbles so that a 
clock signal as a reference at the time of recording is 
extracted or the like. 

[0106] In determination of step S2. when no wobble 
on the Information track Is detected (step S2; NO), while 
executing phase difference method tracking servo con- 
trol adapted to an infomnatlon track which is not wob- 
bling, the lead-in area of the loaded optical disk is Irra- 
diated with the light beam B (step S3). On the basis of 
the information obtained from the area, the type of the 
optical disk is determined. Specifically, whether the op- 
tical disk is the play-only DVD, DVD-R, or DVD-RW is 
determined (steps S4 and S5). 

[0107] When It is deterhiined in step S5 that the load- 
ed optical disk is a play-only DVD, that is, either a 
DVD-ROM (DVD-Read Only Memory) on which data in- 
formation for a computer or the like Is recorded or a play- 
only DVD on which a movie or the like Is recorded (step 
35; YES), a flag indicating that the optical disk Is a play- 
only DVD is set in the system controller 7 (step S6), the 
apparatus enters a standby mode. 
[0108] On the other hand, when it is determined in 
step 85 that the loaded optical disk is not a play-only 
DVD (step 85; NO), since the state In which the infor- 
mation track is not wobbling (step 82; NO) and the type 
of the optical disk is not the play-only DVD (step S5; NO) 
is impossible, a warning of occurrence of an abnormal 
state such that a defonned optical disk or an optical disk 
which has a large blernish and cannot be reproduced is 
loaded is given to the user (step S7). The optical disk Is 
ejected to the outside of the infomiation recording/re- 
producing apparatus S. (step SB) and the apparatus en-, 
ters a standby mode, . \ . . . . 

[0109] When it is determined in step S2;that ^ wobble 
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ed optical disk is the DVD-R 1 (step S11; YES), a flag 
indicating that the optical disk is the DVD-R 1 is set in 
the system controller 7 (step SI 2). and the apparatus 
enters a standby mode. 

[011 1] When it is determined in step S11 thatthe load- 
ed optical disk Is not the DVD-R 1 (step S11; NO), 
whether the optical disk is the DVD-RW or not is deter- 
mined (step S13). When the loaded optical disk is the 
DVD-RW (step S1 3; YES), aflag in the system controller 
7 indicating that the optical disk is the DVD-RW is set 
(step SI 4), and the apparatus enters the standby mode. 
[01 1 2] When it is determined in step S1 3 that the load- 
ed optical disk Is not the DVD-RW (step S13; NO), since 
the state in which the information track is wobbling (step 
S2; YES) and the type of the optical disk is not the 
DVD-R 1 or the DVD-RW (step S13; NO) is impossible, 
a warning that the abnormal state is detected is given 
to the user (step S7). The optical disk is ejected to the 
outside of the information recording/reproducing appa- 
ratus S (step 88) and the apparatus enters a standby 
mode. 

[01 13] The details of an actual editing process exe- 
cuted after the type detemiining process or the like 
shown in Fig. 4 is executed and the apparatus enters 
the standby mode will be described by referring to Fig. 5. 
[0114] In the editing process, first, whether an Instruc- 
tion of executing the editing process is executed in the 
operation unit 15 or not is determined (step 820). If the 
editing process is not executed (step 820; NO), the 
process is finished. If the editing process Is executed 
(step S20; YES), whether the optical disk loaded in the 
information recording/reproducing apparatus S at 
present is the DVD-R 1 or not is determined by referring 
to the flag In the system controller 7 (step 821). 
[0115] When the optical disk is not the DVD-R 1 (slep 
821 ; NO), it is determined thatthe optical disk is an ed- 
itable DVD except for the DVD-R 1 , that is, the DVD-RW. 
An edit menu for the DVD-RW is generated by the menu 
generating circuit 18 and displayed on the monitor (not 
shown) or the like (step S32). 

[01 16] Fig. 6A shows an example of the edit menu dis- 
played on the monitor or the like. The edit menu M in- 
cludes a title TT of the edit menu, a button Bl to be op- 
erated to change the name of the currently loaded 
DVD-RW Itself, a button B2 to be operated to edit each 
recording infomnation (hereinafter,4tie recording Infor- 
mation Is called, a title) recorded in th6'DVD-RW, a but- 
ton B3 operated^at the time of erasing all the titles re- 
cor4^d in the bVbrRW. an end. b^uttor).,Ep operated at 
the"time:bf.finism^ 




on;«?e;baS!si<jfihf6^ 
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[01 10] When it is determined in step S 1 1 that the load 
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[0118] When the editing process is not finished (step 



8 



15 



EP1 182 661 A2 



16 



S34; NO), the processing of the embodiment returns to 
step S33 and the editing process is continued. On the 
other hand, when the operation of finishing the editing 
process is performed (step S34; YES), a process of re- 
writing the contents of the DVD-RW with the edited re- s 
cording information and the navigation information (in- 
cluding corresponding file system information) corre- 
sponding to the recording information is executed (step 
S35), and the process is finished. 

[0119] When it is determined in step S21 that the op- io 
tical disk loaded in the information recording/reproduc- 
ing apparatus S Is the DVD-R 1 (step S21; YES), the 
amount of information in the current empty area (refer 
to the reference characters EP in Fig. 1 ) in the DVD-R 
1 is calculated on the basis of the file system information is 
recorded in the DVD-R 1 and the like (step S22) and. 
further, whether the value of the calculated Information 
amount is equal to or larger than a preset minimum val- 
ue or not is determined (step S23), 

[0120] The minimum value in step S23 is equal to a 20 
total value of new navigation information (512 Kbytes), 
file system infonnation (512 Kbytes), backup informa- 
tion (512 Kbytes), temporary end information and start 
information to be recorded in the border-in area Bl (6 to 
96 Mbytes as a total of the temporary end information 25 
and the start Information) generated by the editing proc- 
ess of once and to be added. That is, the minimum value 
is changing from about 7.5 Mbytes to about 97.5 Mbytes 
depending on the formation position of the border area 
BA and depending on whether the border area BA Is 30 
fomied for the first time. When a empty area EP less 
than the minimum value remains in the DVD-R 1 , the 
minimum value denotes an Infonnation amount of the 
empty area in which the editing process cannot be per- 
formed in the DVD-R 1 . 35 
[0121] When it is detennined in step S23 that the in- 
formation amount of the empty area EP is equal to or 
larger than the minimum value (step S23; YES), the ed- 
iting process of once or more can be perfomned, so that 
the specif te number of times the editing process can be 40 
perfomned is calculated (step S25). 
[0122] The number of times the editing process can 
be performed is calculated in step S25 by dividing the 
Information amount of the empty area EP calculated in 
step S22 by the minimum value (about 7.5 Mbytes to 45 
97.5 Mbytes) while considering the fomiation position of 
the border area BA. 

[01 23] After calculating the specif ic^number of times 
the editing process can be perfomned, the edit menu for 
the bvb-R '1' including the' c'aiculated hurribfer of times so 




number of times the editing process can be performed 
calculated in step S25 is displayed. 
[0125] After the edit menu MN is displayed, the editing 
process according to the edit menu MN is executed 
(step 827). By the editing process, the corresponding 
new start information, file system information, naviga- 
tion infonnation, backup information, and temporary end 
information are generated and temporarily stored in a 
not- illustrated memory in the system controller 7, 
[01 26] The concrete flow of the editing process in step 
S27 in the case where the button B2 is operated in the 
edit menu MN displayed in step S26 will be described 
as an example. First, a corresponding individual edit 
screen MD as shown in Fig. 7A is generated by the 
menu generating circuit 18 and displayed. 
[0127] The individual edit screen MD includes a title 
TT, the number of times CP the editing process can be 
performed, representative image displays SM1 to SMS 
(in the case where the total number of the titles is "6") 
displaying representative images (what is called thumb- 
nail images) each having the title recorded in the DVD-R 
1 at present, selection number indication NB in which 
the n umber of the selected title is displayed, the end but- 
ton ED operated to finish the title selection, and the de- 
cision button CM operated to finally detennlne the title 
selection. 

[0128] Forexample, when the title 1 is selected on the 
individual edit screen MD (referto Fig. 7A), an edit menu 
MM indicative of the contents of the individual editing 
process is generated by the menu generating circuit 1 8 
and displayed. 

[0129] In this case, as shown in Fig. 7B, the edit menu 
MM Includes the title TT, the number of times CP the 
editing process can be perfomned, a button B4 operated 
to disable a future editing process of the selected title, 
a button B5 operated to change the name of the selected 
title, a button B6 operated to delete (erase) the selected 
title from the DVD-R 1 (that is, to disable reproduction), 
a button B7 operated to delete a part in the selected title 
(in the case shown in Fig. 7B, a portion from the point 
A (start point) to the point B (end point) In the selected 
title), the end button ED operated to finish the editing 
process, and the decision button CM operated to finally 
determine the contents of the editing process. 
[0130] The decision button CM in the edit menu MM 
is operated to determine whether the editing process is 
finished or not (step S28). When the decision button CM 
is not operated (step S28; NO), the edrtrhg process fe 
continuously (executed. Consequently, the jDrocessing of 
the embodirrieht returns to the step 5^6? Oh tHe other 
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[0131] The execution confirmation screen MR in- 
cludes the title TT, confirmation Indication W for confirm- 
ing deletion of the selected title and indicating the 
number of times the editing process can be perfomned 
after that, a representative Image display SM for display- 5 
ing a representative image of the title lo be deleted, a 
cancellation button CL operated to cancel the editing 
process, and a confimiation button CO operated to ex- 
ecute the editing process. 

[0132] When the execution conflnnation screen MR io 
is displayed, whether the confirmation button CO In the 
execution confirmation screen MR is operated or not Is 
determined (step S30). When the confirmation button 
CO is not operated (step S30; NO), the processing of 
the embodiment returns to step S26 to execute the ed- is 
iting process again. On the other hand, when the con- 
firmation button CO is operated (step S30; YES), to ex- 
ecute the editing process, the start information in the 
border-in area Bl. file system infomriation, navigation in- 
formation, backup Infomiation, and temporary end infer- 20 
mation which are generated and stored in step S27 as 
a result of the editing process is read and recorded to 
the empty area. For example, as shown In the hght side 
of Fig. 1, the border-in area Bl, file system area FS2, 
reproduction control information area NV2, backup area 25 
BP2, and border-out area B02 are generated (step 
S31), and the series of editing processes Is finished. 
[0133] When it is determined in step S23 that the In- 
formation amount of the empty area EP is less than the 
minimum value (step S23; NO), the editing process can- 
not be perfonned even once. Consequently, a warning 
screen MW as shown in Fig. 8B is generated by the 
menu generating circuit 18 and dlsplayed on the not- 
Illustrated monitor or the like (step S24), and the process 
is finished. 

[0134] The warning screen MW Includes the title TT, 
warning indication WN indicating , that the editing proc- 
ess cannot be performed due to an insufficient Informa- 
tion amount In the empty area EP, and a confirmation 
button CO operated when, the user understands the 
warning Indication WN. 

[0135] By the display^of the warning screen MW, the 
user recognizes that the editing process cannot be ex- 
ecuted even if it is the deleting process due to an insuf- 
ficient infomriation arppunt of the empty area EP of the 45 
DVD-R 1 . 

[0136] As described above, according to the editing 
process in the information recording/reproducing appa- 
ratus S ofthe embodimentvyvheth^^r 
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editing process. 

[0138] Further, since the editing process is to delete 
all or a part of the information recorded on the DVD-R 
1 , prior to execution of deleting a part or all of the re- 
corded infomiation, whether the infomnatlon can be de- 
leted or not can be recognized. 

III. Modifications of Information Recording/Reproducing 
Apparatus 

[0139] Modifications according to the invention will 
now be described by referring to Figs. 9 and 10. 
[0140] Each of Figs. 9 and 10 is a flowchart showing 
the editing process of each of modifications. The same 
processes as those in the flowchart showing the editing 
process of the embodiment shown in Fig. 5 are desig- 
nated by the same step numbers and the details will not 
be described. 

[01 41 ] First, the first modification will be described by 
referring to Fig. 9. 

[0142] In the foregoing embodiment, the number of 

editing processes which can be perfonned after that is 
displayed to allow the user to confirm it (refer to «tep 
S25 in Fig. 5) and, after that, the actual editing poc?..ss 
is executed (steps S26 to S31 in Fig. 5). Alternaieiy, it 
is also possible to execute the editing process first and 
display the number of editing processes which can be 
perfomned immediately before recording new navigation 
information or the like to the DVD-R 1 . 
[0143] Specifically, as shown in Fig. 9, as the editing 
process of the first modification, first, the editing process 
is started (step S20; YES). The actual editing process 
using a not-illustrated memory in the system controller 
7 is performed first (steps S26 to S28), and the type of 
the optical disk loaded in the information recording/re- 
producing apparatus S is determined (step S21). 
[0144] When the type of the optical disk, is the 
DVD-RW (step S21; NO), a rewrite editing process 
adapted to the DVD-RW is executed (step S35), and the 
process is finished. 

[0145] When the optical disk Is the DVD-R 1 (step 
S21; YES), the information amount of the empty area 
EP is calculated (step S22) and is compared with the 
minimum value (step S23). 

[0146] The Infomriation amount of.the empty area EP 
is less than the minimum value (stepj§23; NO), the 
warning screen MW (refer to Fig. 88) i§ displayed (step 
S24), and^the process Js finished. . 
[0147]; > When the l^nfoirmat^^^^^^ empty ar- 
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[0148] By the editing process of the first modification 



10 



19 



EP 1 182 661 A2 



20 



as well, an effect similar to that of the foregoing embod- 
iment can be produced. 

[0149] A second modification will now be described 
by referring to Fig. 10. 

[0150] The second modification described hereinafter 
is similar to the first modification with respect to the point 
that Ihe editing process is executed first, and the number 
of times the editing process can be performed is dis- 
played before the new navigation Information orthe like 
is recorded on the DVD-R 1 but is different from the first 
modification that the information amount is not com- 
pared with the minimum value, 

[0151] As shown in Fig. 1 0, the editing process of the 
second modification is performed as follows. First, the 
editing process is started (step S20; YES), the actual 
editing process using the not-illustrated memory of the 
system controller? is perfomried first (steps S26to S28), 
and the type of the optical disk loaded in the information 
recording/reproducing apparatus S is determined (step 
S21). 

[0152] When the type of the optical disk is the 
DVD-RW (step S21; NO), a rewrite editing process 
adapted to the DVD-RW Is executed (step S35): and the 
process is finished. 

[0153] When the optical disk Is the DVD-R 1 (step 
S21; YES), the information amount of the empty area 
EP is calculated (step S22), the actual number of times 
the editing process can be performed is calculated on 
the basis of the calculated information amount (step 
S25), and whether the number of times is equal to "0" 
or not is determined (step S40). 

[0154] When the number of times is "0" (step S40; 
YES), the warning screen MW (refer to Fig. 8B) Is dis- 
played (step S24), and the process Is finished. 
[01 55] When the number of times is not "0" (step 340; 
NO), the execution confirmation screen MR (refer to Fig. 
8A) is displayed (step S29), When the execution is con- 
firmed (step 830; YES), the new navigation information 
or the like is recorded on the DVD-R 1 (step S31), and 
the process is finished. 

[0156] With respect to the execution confirmation 
screen MR displayed in step S29, the number of times 
the editing process can be performed calculated as 
shown in Fig. 8A (refer to step S25) may be displayed 
or may not be displayed. 

[01 57] In the editing process according to the second 
modification, an effect similar to the foregoing embodi- 
ment can be produced. In addition, not only the number 
of times the editing process can be perfomned but also 
whether the procisss'of editing the recorded ihformation 
can be performed'ornot can-be^^^^ 

sait^difign^Mtisftfii^^^ 

'iiorfM^^ 
}n\vs^ iaditirig' 



possible to notify the message by, for example, sound. 
[0159] In the foregoing embodiment and modifica- 
tions, the case where the editing process is executed 
on information recorded on the DVD-R 1 has been de- 
5 scribed. The Invention can be also applied to a process 
of deleting information recorded on a CD-R (CD-Record- 
able) as another write-once recording medium. 
[0160] Further, in the foregoing embodiment and 
modifications, at the time of executing the editing proc- 

10 ess, all of the file system infomnation, navigation infor- 
mation, and backup information (all the infomnation in- 
cluding changed information and information which 
does not have to be changed) is additionally recorded. 
It is also possible to additionally record only a changed 

'5 portion when the information is compared with the file 
system information, navigation infomnation, and backup 
information before edit, as new file system information, 
navigation infomiation, and backup information, 
[0161] Further, it is also possible to record the pro- 

20 gram corresponding to the flowchart shown in Fig. 4. 5. 
9, or 10 on an information recording medium such as a 
flexible disk or hard disk, and read and execute the re- 
corded program by a personal computer or a general 
CPU. In such a manner, the personal computer or the 

25 general CPU can function as the system controller 7. 
[0162] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are 
therefore to be considered In all respects as illustrative 

30 and not restrictive: the scope of the invention being in- 
dicated by the appended claims rather than by the for- 
going description and all changes which come within the 
meaning and range of equivalency of the claims are 
therefore intended to be embraces therein. 
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1 . An information editing apparatus (S) for editing re- 
cording information already recorded on a record- 
ing medium (1) on which information can be record- 
ed only once, characterized In that the apparatus 
comprises: 

a remaining capacity detecting device (7) for 
detecting a remaining capacity as a recording 
capacity of an unrecorded area on said record- 
ing medium; 

a determining device (7) for detenrilnlng wheth- 
er said recording Infortriation-cah be edited or 
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The infbnnation editing apparatus (S) according to 
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3. 



5. 



claim 1 , wherein said determining device (7) deter- 
mines the number of times said recording informa- 
tion can be edited after said determination, and 

said notifying device (7) notifies said deter- 
mined number of times. 

The information editing apparatus (S) according to 
claim 1 , wherein said detennlning device (7) deter- 
mines whether said recording information can be 
edited or not after said detemiination, and 

said notifying device (7) notifies whether said 
recording information can be edited or not. 

The information editing apparatus (S) according to 
any one of claims 1 to 3, wherein editing of said re- 
cording information is deletion of all or a part of said 
recording information recorded on said recording 
medium. 

The information editing apparatus (S) according to 
claim 4, wherein said infomiation to be recorded In 
said unrecorded area including reproduction control 
information for preventing said deleted recording in- 
formation from being reproduced. 

An infomiation editing method of editing recording 
information already recorded on a recording medi- 
um on which information can be recorded only 
once, characterized in that the method comprises: 

a remaining capacity detecting process of de- 
tecting a remaining capacity as a recording ca- 
pacity of an unrecorded area on said recording 
medium (1); 

a determining process of determining whether 
said recording infomnation can be edited or not 
on the basis of said detected remaining capac- 
ity and an amount of information to be recorded 
in said unrecorded area by editing said record- 
ing infomiation; and 

a notifying process of notifying a result of said 
determination. 

The Information editing method according to claim 
6, wherein the number of times said recording infor- 
mation can be edited after said determination is de- 
termined In said detennlning process, and 

said determined number of times is notified in 
. said notifying process. . , 

- ; lu^^J^iif h^ir:,M.'-:^':'..,'J-i:^0.^i^:^;.. :r 
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7. 



10 
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one of claims 6 to 8, wherein editing of said record- 
ing infonnation is deletion of all or a part of said re- 
cording Information recorded on said recording me- 
dium (1). 

The Infomiation editing method according to claim 
9, wherein said information to be recorded in said 
unrecorded area Including reproduction control In- 
formation for preventing said deleted recording in- 
formation from being reproduced. 
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11. An information recording medium on which a pro- 
gram for controlling an edit is recorded so as to be 
read by an editing computer included In an informa- 
tion editing apparatus (S) of editing recording infor- 
mation already recorded on a recording medium on 
which information can be recorded only once, char- 
acterized in that said program causes said editing 
computer to function as: 

a remaining capacity detecting device (7) for 
detecting a remaining capacity as a recording 
capacity of an unrecorded area on said record- 
ing medium; 

a detemiining device (7) for determining wheth- 
er said recording information can be edited or 
not on the basis of said detected remaining ca- 
pacity and an amount of infomiation to be re- 
corded in said unrecorded area by editing said 
recording infonnation; and 
a notifying device for notifying a result of said 
determination. 

12. The infonnation recording medium according to 
claim 11, wherein said determining device (7) de- 
termines the number of times sard recording infor- 
mation can be edited after said determination, and 

said notifying device (7) notifies said deter- 
mined number of times. 

13. The information recording medium according to 
claim 11, wherein said determining device (7) de- 
termines whether said recording information can be 
edited or not after said detenni nation, and 

said notifying device (7) notifies whether said 
recording information can> be edited or not. 



14. The infonnation recording medium according to any 
, pne pf ;Claims-t1 Ivto^fl 3, wherein editing of. said re- 
so ..r,oprd'mQ^M^ part ofsaid . 




wtiethervsaidr^cipjrd^^ 
it€>d or riot is;notlfiey in saiid^ 

9. The infonnation editing niiethod according to any 
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